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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] It is the manufacturing installation of a metal thin line for a periphery to supply the raw material metal fused from the lower 
part in the copper disk which makes a sharp edge, and form a metal thin line. The tubed guide member which guides this raw material 
metal from the lower part so that a raw material metal may be exposed near said copper disk, It has a heating means for carrying out 
melting of said raw material metal near said copper disk, and a means to turn to said copper disk the raw material metal guided to said 
tubed guide member, and to send it out gradually and continuously. Said copper disk, The manufacturing installation of the metal thin 
line characterized by insulating electrically a means to send said raw material metal and this out continuously. 

[Claim 2] The raw material metal with which the shape of a rod was guided to said raw material metal by nothing and said tubed guide 
member is turned to said copper disk. Gradually And the supply section of the cylindrical raw material metal with which the means 
sent out continuously was established directly under said tubed guide member, The head section for pushing up the cylindrical raw 
material metal guided to said tubed guide member through the supply means which turns said cylindrical raw material metal to said 
supply section, and carries out sequential supply, and the cylindrical raw material metal supplied to said supply section in order to 
supply a degree towards said copper disk, Have a means to drive said head section from the lower part, and said head will be lowered 
if the cylindrical raw material metal currently supplied towards said copper disk becomes that there is nothing in most or all. Next, the 
manufacturing installation of the metal thin line according to claim 1 which makes it the description as a cylindrical raw material metal 
is turned to said copper disk through the cylindrical raw material metal supplied to said supply section and it comes to push up 
gradually. 

[Claim 3] The raw material metal with which the line which long ** can roll round was guided to said raw material metal by nothing 
and said tubed guide member is turned to said copper disk. Gradually And the roller with which the means sent out continuously sends 
out said raw material metal directly in the lower part of said tubed guide member, the driving means of said roller, and said line - the 
manufacturing installation of the metal thin line according to claim 2 characterized by having the reel around which the raw material 
metal was wound. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of a metal thin line. 
[0002] 

[Description of the Prior Art] From the former, although a metal thin line is formed, the copper disk by which a periphery makes a 
sharp edge is rotated, a raw material metal is put on a sample holder in the lower part, and there is the so-called molten metal 
extraction method which it solidifies to heating with a high-frequency-heating coil, and makes a line solidify molten metal 
continuously by carrying out melting, raising a sample holder after that, and making the above-mentioned copper disk contact. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the case of the above-mentioned molten metal extraction method, the amount 
of a raw material metal was restricted by the magnitude and the configuration of a sample holder, and continuous molding was 
difficult. Moreover, since raw material metals decreased in number when the sample holder was fixed during formation, the contact 
condition with a copper disk changed, the wire size of a metal thin line etc. was affected, and there was a problem which says that the 
quality deteriorates. Here, if a sample holder is moved up in order to secure contact in a copper disk with reduction of for example, a 
raw material metal, since the physical relationship of this sample holder and a high-frequency-heating coil will change and heating 
condition will change, temperature management of molten metal becomes difficult, and the quality of a metal thin line deteriorates too. 
Moreover, when forming a long duration metal thin line continuously, arc discharge arises between a raw material metal and a disk, in 
order that an overcurrent may flow to heating apparatus and the safety circuit of equipment may work, it becomes impossible to heat, 
and there is a problem which says that a metal thin line is stabilized and it becomes impossible. The eddy current will arise in a sample 
and this will be considered for this to discharge, in case a raw material metal and a disk separate momentarily, if it heats with a high 
frequency coil. Guide a cylindrical raw material metal to the Japanese-Patent-Application-No. No. 219660 [ seven to ] specification by 
the same applicant as this application with a tubed guide member from a lower part so that it may expose near the copper disk, and it is 
made to send out gradually and continuously towards a copper disk, and heating, the equipment which is made to carry out melting, is 
contacted and forms a metal thin line, and an approach are indicated near the copper disk in the raw material metal. According to this, 
since the raw material metal of a certain extent can be processed at once and the contact condition of a copper disk and a raw material 
metal can be maintained in the fixed condition, it becomes possible to form the metal thin line of high quality continuously, but the 
fault by generating of the above-mentioned arc discharge poses a problem, so that continuation formation is carried out. Moreover, 
even if it is in the equipment of this specification, that continuation length is restricted to the die length of a cylindrical raw material 
metal. 

[0004] This invention is made in view of the trouble of the conventional technique which was described above, and the mam purpose 
is in offering the manufacturing installation of stability and the metal thin line which can be formed continuously about the metal thin 
line of high quality. 
[0005] 

[Means for Solving the Problem] The purpose mentioned above is the manufacturing installation of a metal thin line for a periphery to 
supply the raw material metal fused from the lower part in the copper disk which makes a sharp edge, and form a metal thin line 
according to this invention. The tubed guide member which guides this raw material metal from the lower part so that a raw material 
metal may be exposed near said copper disk, It has a heating means for carrying out melting of said raw material metal near said 
copper disk, and a means to turn to said copper disk the raw material metal guided to said tubed guide member, and to send it out 
gradually and continuously. Said copper disk, It is attained by offering the manufacturing installation of the metal thin line 
characterized by insulating electrically a means to send said raw material metal and this out continuously. The raw material metal with 
which the shape of a rod was especially guided to said raw material metal by nothing and said tubed guide member is turned to said 
copper disk. Gradually And the supply section of the cylindrical raw material metal with which the means sent out continuously was 
established directly under said tubed guide member, The head section for pushing up the cylindrical raw material metal guided to said 
tubed guide member through the supply means which turns said cylindrical raw material metal to said supply section, and carries out 
sequential supply, and the cylindrical raw material metal supplied to said supply section in order to supply a degree towards said 
copper disk, Have a means to drive said head section from the lower part, and said head will be lowered if the cylindrical raw material 
metal currently supplied towards said copper disk becomes that there is nothing in most or all. Next, [ whether a cylindrical raw 
material metal is turned to said copper disk through the cylindrical raw material metal supplied to said supply section, and it pushes up 
gradually, and ] The raw material metal with which the line which long ** can roll round was guided to said raw material metal by 
nothing and said tubed guide member is turned to said copper disk. Gradually And the roller with which the means sent out 
continuously sends out said raw material metal directly in the lower part of said tubed guide member, the driving means of said roller, 
and said line - it is good to have the reel around which the raw material metal was wound. 
[0006] 

[Embodiment of the Invention] Hereafter, the drawing of attachment of the suitable operation gestalt of this invention is explained in 
detail. 

[0007] Drawing 1 is drawing showing the configuration of the manufacturing installation of the metal thin line with which this 
invention was applied. The tubed guide member 2 which this equipment extends along the direction of a path from the copper disk 1 
which rotates centering on the revolving shaft which extends horizontally, and its lower part, and carries out opening near the 
periphery of the copper disk 1, The high-frequency-heating coil 3 for heating locally the cylindrical raw material metal M of the 
interior near the opening of this tubed guide member 2, It head section 4a Reaches for pushing up gradually the cylindrical raw 
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material metal M in the tubed guide member 2 up through cylindrical raw material metal M' supplied to the degree which carries out a 
postscript, and pushes up, and it consists of rod 4b and pushes up. A member 4, It has the actuator 5 which consists of a stepping 
motor which drives this push raising member 4. Moreover, the high-frequency-heating equipment 7 which excites this is connected to 
the high-frequency-heating coil 3. This high-frequency-heating equipment 7 is connected to the radiation thermometer 9 for measuring 
the temperature of the fused raw material metal M in opening 2a of the tubed guide member 2 by non-contact through a 
thermoregulator 8. In addition, between the high-frequency-heating coil 3 and the tubed guide member 2 and between the high- 
frequency-heating coil 3 and the copper disk 1 , the heat-resistant electric insulating plate 10 is formed for discharge prevention. 
[0008] On the other hand, the supply equipment 12 of the cylindrical raw material metal M is formed in the lower part of the tubed 
guide member 2. This supply equipment 12 consists of springs 15 which energize the cylindrical raw material metal M received in the 
case 14 which can supply now the cylindrical raw material metal M one by one from the side of the supply section 13, and this case 14 
towards the above-mentioned supply section 1 3 through a push plate 1 6 while receiving many cylindrical raw material metals M in a 
column with the supply section 1 3 located directly under the tubed guide member 2. 

[0009] Here, it pushes up, and it is an electric insulating material, effect of a RF is not received in head section 4a of a member 4, but 
the tubed guide member 2, and the raw material metal M and the heat-resisting material which does not react are used. It may push up 
with this head section 4a, and rod 4b may be one or may be another object. Moreover, electric insulating material lb intervenes also 
between the copper disk 1 and its revolving-shaft 1 a. Furthermore, a push plate 1 6 and a case 14 are also covered with an insulating 
material, or it consists of insulating materials. And neither the raw material metal M nor the copper disk 1 is grounded. Therefore, 
there is no fear of arc discharge occurring among both. 

[0010] In addition, the upper limit and the copper disk 1 of the high-frequency-heating coil 3 are good to detach 10mm or more, in 
order to make it this copper disk 1 not influenced of the heat which is a RF. Moreover, the bore of the tubed guide member 2 is made 
into less than [ phi 1 0mm ] so that it may press down the shake of the part which the raw material metal M exposes, and the distance of 
the upper limit of the tubed guide member 2 and the copper disk 1 is good to be referred to as 5mm or less. Furthermore, the resolution 
of the actuator 5 (stepping motor) which it pushes up [ actuator ] and makes rod 4b go up and down has 1/6 or more desirable mm/s. In 
addition, at least, it pushes up, and it is good [ a member ] by introducing gas, the copper disk 1, the tubed guide member 2, the high 
frequency induction heating coil 3, and after making a member 4 into a vacuum (for example, 1 0-4torr) so that it may receive it in a 
sealing chamber (not shown) and it may prevent oxidation of a raw material metal and the metal thin line as a product under an anoxia 
ambient atmosphere to manufacture under an inert gas ambient atmosphere preferably. In case thinning of the raw material metal M 
fused by manufacturing under an inert gas ambient atmosphere is carried out without holding to a vacuum, it is cooled efficiently. 
[001 1] Below, the actuation point of this example is explained. First, fixed-speed rotation of the copper disk 1 is carried out with a 
predetermined rotational speed (for example, 2000rpm). And pushing up the cylindrical raw material metal M gradually (for example, 
0.5 mm/sec) through the cylindrical raw material metal M supplied to the supply section 13, and pushing up with a member 4 in order 
to supply the cylindrical raw material metal guided to the tubed guide member 2 towards the copper disk 1, it has the high-frequency- 
heating coil 3, and it heats and melting of the point is carried out. Next, the periphery which makes the sharp edge of the copper disk 1 
turning around the point of the fused raw material metal M is made to contact, for example, a metal thin line with a diameter of 20 
micrometers - about 30 micrometers is formed. It pushes up gradually and the raw material metal M is pushed up with a member 4, 
and an actuator 5 is controlled so that the contact condition of the periphery of the copper disk 1 and the point of the fused raw 
material metal M always becomes fixed, as the point of the raw material metal M decreases. Here, if the rate which pushes up the raw 
material metal M is too early, it will disperse, when the fused metal contacts the copper disk 1, and thinning cannot be carried out. 
This rate to push up is decided by relation with the rotational speed of the copper disk 1, for example, when the rotational speed of the 
copper disk 1 is 20 mm/sec extent, it pushes up and 1 or less mm/sec of a rate is desirable. 

[0012] Moreover, the temperature of the point of the raw material metal M fused to coincidence is measured with a radiation 
thermometer 9, and feedback control is carried out so that the point of the raw material metal M may serve as always proper 
temperature through high-frequency-heating equipment 7 and the high-frequency-heating coil 3 with a thermoregulator 8. Here, as 
described above, by making the bore of the tubed guide member 2 into less than [ philOmm ], the point configuration of the fused raw 
material metal M is stabilized, a thermometry error becomes small and the stable temperature control of it becomes possible. 
[0013] And if the cylindrical raw material metal 1 currently supplied towards the copper disk 1 becomes that there is nothing in most 
or all, it will push up at high speed (for example, 100 mm/sec), and a member 4 will be lowered. Then, the following cylindrical raw 
material metal M is supplied to the supply section 13 according to the energization force of a spring 15. This is pushed up from the 
lower part, and it pushes up gradually again with a member 4. Since these are fused in the upper part as described above, the break of 
them is lost and they become the same with supplying one long cylindrical raw material metal. Thus, a metal thin line can be 
continuously formed until the cylindrical raw material metal M is lost in a case 14. Moreover, if the supplement of the cylindrical raw 
material metal M is enabled in the case 14 on the way, the continuation formation of the metal thin line can be carried out without any 
restriction. 

[0013] Drawing 2 is the same drawing as drawing 1 which shows the configuration of the manufacturing installation of the metal thin 
line in another operation gestalt to which this invention was applied, gives the same sign to the part which has the same structure as the 
equipment of drawing 1 , and omits the detailed explanation. With this gestalt, the long line by which raw material metal M* is 
inscribed in the tubed guide member 2 is wound around nothing and its lower part by the reel 22. moreover, the conveyance rollers 24a 
and 24b - having - a line -- he pinches raw material metal M' directly, and is trying to send out up with an actuator 25 The feed rate is 
the same as that of the above-mentioned operation gestalt. Moreover, manufacture procedures, such as other equipment configurations 
and the approach of temperature control, are the same as that of the above-mentioned operation gestalt. in addition, the case where 
consider as the configuration formed within a sealing chamber as the metal thin line was described above, and the above-mentioned 
reel 22 is arranged to the exterior - a line - it is good to prepare a seal in the path of raw material metal M\ 
[0014] 

[Effect of the Invention] By the above explanation, according to the manufacturing installation of the metal thin line by this invention, 
so that clearly A raw material metal is guided with a tubed guide member from a lower part so that it may expose near the copper disk. 
It is made to send out gradually and continuously towards a copper disk, and a raw material metal is considered as heating and the 
configuration which is made to carry out melting, is contacted and forms a metal thin line near the copper disk. And a copper disk, By 
insulating electrically a means to send a raw material metal and this out continuously, the arc discharge between a raw material metal 
and a disk can be prevented. This becomes possible [ forming the metal thin line of high quality continuously ] by supplying and 
supplying a raw material metal continuously, without breaking off, again. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing 1 1 Drawing showing the configuration of the manufacturing installation of the metal thm line with which this invention was 

[Drawing 21 The same drawing as drawing I which shows the configuration of the manufacturing installation of the metal thin line 
with which this invention was applied. 
[Description of Notations] 

1 Copper Disk 

la Revolving shaft 

lb Electric insulating material 

2 Tubed Guide Member 
2a Opening 

3 High-frequency-Heating Coil 

4 Push Up and it is Member. 
4a Head section 

4b Push up and it is a rod. 

5 Actuator 

7 High-frequency-Heating Equipment 

8 Thermoregulator 

9 Radiation Thermometer 

10 Heat-resistant Electric Insulating Plate 

1 2 Supply Equipment 

1 3 Supply Section 

14 Case 

1 5 Spring 

16 Push Plate 
22 Reel 

24a, 24b Conveyance roller 
25 Actuator 

M, M' Raw materia] metal 
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DRAWINGS 



[Drawing 11 




[ Drawin g 2J 
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